INTRODUCTION
There is interest in the costs associated with raising children in Australia from several policy perspectives and this has lead to a number of quantitative estimates of that cost being generated. In the context of the aging of the population, it has been suggested that increasing the fertility rate is necessary to maintain the future labour supply, most famously by the former treasurer Peter Costello when he suggested that we all "have one for mum, one for dad, and one for your country". It has been estimated that the (then) government's $3,000 'baby bonus', later increased to $5,000, had a significant impact upon fertility (Drago et al. 2009 ). The questions of "Are families better off" seems to have to become the universal test for policy reform, with the focus narrowing to 'working families' more recently. Single persons might legitimately think this in not a particularly far test of whether or not a policy is good. These attitudes seem to imply an underlying acceptance that raising children has positive social externalities for which the parents are not adequately compensated.
Estimates of the cost of raising children are also relevant in setting guidelines for child support obligations for non-custodian parents or between parents when there is shared custody, and more generally in welfare policy for assessing income requirements or 'poverty lines' for families with different numbers of children (Valenzuela, 1999) .
Previous approaches to measuring the cost of children have been based, in one way or another, on expenditure spent or 'needed' to be spent on them. This paper questions the logic of seeing children as a cost, and of taking the amounts of money spent on children as an estimate of their 'cost'. The media tends to relish studies that estimate how much various things 'cost' us, such as sickies, red tape and road accidents, and more so the higher the estimated cost.
1 Even for such undesirable things the actual meaning of 'cost' is not all that straightforward. It is even less clear when the thing being costed contributes positively to utility -which I would hope is generally the case for Australian children.
From the perspective of utility theory, it is argued that the difference in the rate of wealth accumulation between parents and non-parents is a simple and more meaningful measure of the cost of children. This measure has a number of advantages in that it accounts, in part, for the fact that people prefer to have children over the alternative uses of their money, and it incorporates such additional effects as foregone earnings and the impact of existing transfers to families. By estimating models of net wealth of married couples in 2002, and changes in wealth observed for continually married couples between the 2002 and 2006 waves of the Household, Income and Labour Dynamics in Australia Survey (HILDA), I find children to cost far less than previously estimated, and possibly even to have a positive effect on net wealth accumulation. Percival and Harding (2007: 23-24; 2005 : 1-2) and Henman (2005: 2- 3) provide a review of the methodologies employed in economics in estimating the cost of children. Before outlining these, it seems pertinent to reflect on what is meant by 'a cost', for the concept is not as simple as it may first seem. In both common parlance and the more technical jargon of microeconomics a cost has several different interpretations. To take one microeconomics text as an illustration, Nicholson (1997: 168) suggests at least three concepts of costs can be distinguished: opportunity (or social) cost, accounting cost and economic cost. When resources are devoted to one activity or product, the opportunity cost is the (forgone) next best alternative use of those resources. Accounting cost is simply the 'out of pocket' expenses incurred. The economic cost is defined as "… payment required to keep a resource in its present employment, or the remuneration that the resource would receive in its next best alternative use". (p. 168).
Previous approaches to measuring the cost of children
So what do we mean in everyday language when we say "the cost of something is …"? This is easy to relate to economic 'bads'. When we say "sickies cost Australia $885 million per year" or "crime costs $25 billion per year" we mean that if these things didn't 1 Some examples and their costs to Australia per year include the cost of allergic disorders ($7 billion); traffic congestion ($13 billion); depression and anxiety ($10 billion to business); poor food hygiene ($1.2 billion) and food-borne diseases ($2.6 billion); hangovers ($430 million); red tape ($7 billion); young people leaving school early ($2.6 billion); domestic violence ($8.1 billion); falls by aged people ($1-$2 billion); pest animals ($720 million); crime ($25 billion), fraud ($5 billion) and ID fraud ($1.1 billion); runaway shopping trolleys ($1 million in insurance claims); schizophrenia ($653 million in direct health costs); poor fathering ($12.7 billion); dementia ($5.6 billion); road trauma ($6 billion) and car crashes involving animals ($21 million); sports injuries ($1.5 billion); Commonwealth public servant sickies ($885 million); smokes, drink and drugs ($34 billion); salinity ($68 million); underemployment ($39 billion); workplace bullying ($6-$36 billion); problem gambling ($5.6 billion); job stress ($8 billion); obesity ($830 million in health care costs, $500 million in weight loss programs). References available on request.
exist, that amount would be freed up to devote to other activities. In contrast, a headline like "Restaurants are costing Australians $X per year" might be received more skeptically. People who enjoy going to restaurants would surely think to themselves this is a benefit, not a cost. For such economic 'goods', one would tend to think more in terms of the net cost (or net benefit). Since the utility gained by those who go to restaurants exceeds the opportunity cost of the price paid, restaurants offer a net benefit and it seems odd to talk of the "cost of restaurants".
The approach followed by Percival and Harding (2007 , 2005 , 2002 , is to measure the differences in expenditure of couple families of a similar standard of living conditional upon the presence and number of children. They refer to this as the 'expenditure survey' method or 'equivalent standard of living' approach. This raises the problem of deciding on how to measure living standards for the purposes of comparing families of different composition. One method commonly used in the literature has been that first proposed by Engel, which is to use the proportion of the family's total expenditure spent on food (Percival and Harding 2007, 23 ). Percival and Harding follow a similar approach but use a wider basket of 'necessities' beyond food. Engel's approach is thought to provide an upper bound of the estimates because there is limited scope for economies of scale in the consumption of food compared to other goods and services required by children, such as housing or heating.
Other approaches include the 'basket of goods' or 'budget standards' method, which involves identifying what families 'need' to spend on raising children and then pricing those goods and services, and the 'extended linear expenditure system' (ELES) used in an Australian study by Valenzuela (1999) , who attributes the approach to Lluch (1973) . The ELES approach involves estimating commodity specific demand equations according to household composition (ie. number of adults and children) and decomposing each vector into a subsistence level of expenditure and non-subsistence expenditure. The system of demand equations is estimated by maximum likelihood to arrive at the effect of changes in household composition on total expenditure required to hold utility constant. In Valenzuela (1999) the initial demand equations are imputed through differences in expenditure upon each commodity group by households of different composition using Australian Bureau of Statistics Household Expenditure Surveys. Table 1 is reproduced form Percival and Harding (2007) , and presents their estimates for 2007 using the expenditure survey method. It can be seen that the costs associated with children display economies of scale and are higher for higher income families. They find that "A typical Australian family spends $537,000 on raising two children from birth to 21 years". This represented 23 per cent of their income, a figure unchanged from their estimates of 2002. Using the 'budget standards' approach, Henman finds that the cost to a couple of one child ranges from $4,910 per annum for a 3 year old to $7,850 for a 14 year old (2005: 6). The estimates are sensitive to the assumed labor force status of the parents -the per annum cost of the pre-schooler rises to $17,620 if the mother works full-time and the couple 'needs' to pay for childcare (2005: 8) .
Based on the ELES approach, Valenzuela (1999) estimates that in 1993-94 a couple with one child would have required 18 per cent more income to maintain the same standard of living as a couple on medium income with no children, and this figure remained the same irrespective of whether the reference couple had low income or high income (meaning the absolute cost increases with income), and again she found strong evidence of economies of scale.
All these methods align most closely with the 'accounting cost' conceptualisation of a cost. None of the methods take account of the effect of children on income earned, such as through lower labour force participation. Breusch and Gray (2004) find that women with medium levels of education who have one child have 31 per cent lower lifetime earnings than those who have no children, and a further 13 per cent and 9 per cent for second and third children, respectively. The proportions are lower for more educated women, but the dollar amounts foregone are higher. The methods also make no allowance for savings, or the effect of transfers that might increase expenditure by families with children.
Most importantly, the methods make no allowance for the difference in utility that children provide at any given level of income or expenditure. Some other simple methods of valuation can be considered. One would be to assess the impact of having children on subjective wellbeing (life satisfaction or happiness). Peiró (2006) reports estimates from ordered logit models of happiness and life satisfaction across a wide range of countries which show the impacts of children are ambiguous -the coefficients are more often negative but rarely significant. This may reflect wide variation in parenting experiences. Even the effect on financial satisfaction is not robust, though again it is generally negative, suggesting children have at most a small impact on people's financial situations. Drago et al. (2009) found that the baby bonus increased fertility by a modest 3.2 per cent. Considering this reaction from a 'net cost/benefit' perspective, this would seem to imply that for a small minority of people, the net cost of having a child is below $5,000, the amount of the bonus. If we consider what people are willing to pay for fertility treatment, one would have to conclude that children are a very large net benefit.
Reconsidering the cost of children: A theoretical framework
Consider a two-period model in which consumers are utility maximising and choose between current consumption (spending) and delayed consumption (savings). Exactly how much utility the delayed consumption will bring when it is realised in the next period cannot be known with certainty, but consumers form expectations about the level of utility and apply a net discount rate (the expected rate of return on investment adjusted for their time preferences), which creates an 'expected present value utility' from having a dollar set aside for future consumption: E(rU t+1 ). Assuming both current and delayed consumption display diminishing returns, then in each period consumers continue to spend their current income and assets until the marginal utility from an additional dollar spent on current consumption equates to the marginal utility of a dollar saved.
The model is depicted in Figure 1 , in which the horizontal axis represents all available income, Y, in the current period, the curve u 1 is the marginal utility derived from additional dollars spent on consumption. The utility curve u S maps out utility derived from each additional dollar of savings, which increase from right to left. It is lower than u 1 because the present value utility of a dollar of future consumption is less than for a dollar of current consumption. The utility maximising level of expenditure in the first period is E 1 , with saving of Y-E 1 .
Figure 1 The consumption vs. saving decision
In our case the economic agents are couples who make joint decisions on consumption and saving, and on whether or not to have children. For simplicity assume the fertility decision is one of either having one child or not having a child, and the two periods become the periods during and after the child is dependent upon parental income. In what sense can having the child be seen to be a cost? This is rather difficult to fathom in the standard neo-classical paradigm in which decision makers are assumed to be both rational and utility maximizing. However, I offer four possible interpretations:
The parents now maximise the joint utility of themselves and the child, leading to a lower level of 'own utility' for each level of expenditure. The expenditure incurred to generate utility for the child can be seen as 'altruistic', á la Becker and Tomes (1986) . Alternatively, under the 'have one for the country' idea in which there is a positive social externality, the parents might again be seen as devoting these resources for altruistic motives (this time altruism for society). It may be deemed that this altruistic transfer from the parents to the child and/or society represents a cost on the parents, if one ignores the likelihood that parents derive utility from these altruistic actions. This may lower the 'own' utility curve for the parents at each level of expenditure, but also 'flatten' their marginal utility curve to u 2 in Diagram 1, as additional consumption comes on top of a lower level of 'own' consumption for the parents. The lower level of total 'own' utility the parents experience may be considered a 'cost' to the parents. As I have drawn it this leads to higher current expenditure, E 2 , and a reduced level of savings.
Once custodians, the parents are obliged through social norms and regulations to commit a minimum level of resources to the child, even though this does not increase their utility. The lower level of parental utility might again be thought of as a 'cost' to the parents. If we imagine the parents first provide the required level of resources to the child and decide whether to save or spend the remaining income on themselves, this shifts the utility curve to the right, and again reduces savings. This is akin to the 'budget standards' method of estimating costs. The presence of the child reduces labour force participation and hence income. This will reduce both current consumption and savings. The presence of dependent children may simply have a negative effect on utility (irrespective of the level of consumption). That is, the presence of the child simply reduces parental wellbeing.
It is also possible that the presence of the child enhances parental utility and the utility derived from dollars spent on current consumption, in which case it is hard to think of a child being a cost at all. Further, the presence of children may affect time preferences regarding current and deferred consumption and the value placed on security associated with savings.
It can be seen from this discussion that a fully specified model would quickly become highly complex, and the effect of children on savings ambiguous. Such a full model and its associated comparative statics may be explored at a future date. For purposes of the current paper I adopt a simplified and restrictive version in which the consumers seek to achieve a target standard of living (utility) in the current period and, if they achieve this, they save any surplus income. A child can be considered a cost if more expenditure is required for the parents to attain their target level of utility, or if the presence of the child reduces earnings. The advantage of this model is that the 'cost' of the child is directly translated into lower savings (or higher dissavings) as long as that minimum standard of living is met. Below that threshold there is no saving as the cost of the child is instead realised in an unobservable lower level of utility experienced by the parents. From this point of view the approach would be less appropriate for developing countries and, within a developed country, for estimating the costs of children for low income families.
What the model implies is that if children are a cost, this will be reflected in a lower rate of wealth accumulation. I believe this makes both intuitive sense -if children are really a 'cost' then people who have children should end up less wealthy than comparable people who don't -and offers several important advantages over the expenditure approaches. It incorporates the effects of children on earned incomes and also tax/benefit transfers to families with children. It explicitly allows for savings, which are ignored in the expenditure-based approaches and, most importantly, allows for the possibility that the presence of children contributes positively to utility.
The data and method
Detailed information on the HILDA sampling frame and survey can be found at the HILDA website (http://www.melbourneinstitute.com/hilda/). Briefly, HILDA is Australia's first nationally representative household panel survey and was established through the 'Wave 1' interviews of a randomly selected sample of 7682 households commencing from late August 2001. The survey contains rich information on personal characteristics, socioeconomic background, family circumstances, current activities and lifestyles along with a wealth of attitudinal data. The set of survey instruments include a Household Questionnaire administered to an adult member of the household and collecting information about the household unit; and individual surveys with each member of the household aged 15 or over. The 2002 and 2006 waves of the survey included detailed wealth modules as part of the Household Questionnaire. The main approach to estimating the cost of children is to compare the rates of wealth accumulation between these two periods conditional on the presence and number of children, while controlling for other factors likely to affect wealth accumulation. However, the logic behind the approach similarly suggests that at any one point in time, people with children should have lower net wealth than otherwise similar people without children. A model of the level of the couples' household wealth in 2002 is therefore also estimated.
The problem with this model of initial wealth is that detailed historical data are not available which allow us to know for how many years each child lived as dependents with their parents. This is further complicated in that the fathers and mothers may have had children to different partners. As a rough approximation, the years of supporting dependent children is taken as the number of children the wife has ever had times 18. Where there are current resident children, this is adjusted according to their age. For example, the figure is reduced by 16 if there is a current resident child aged 0 to 4 years, reflecting that this child has not been supported for 18 years, and the figure is increased by 7 years for each resident child aged 25 and over. A linear regression model is estimated in which the dependent variable is the net household wealth variable available in HILDA as a derived variable. This variable includes observations for which imputation of some items making up the wealth portfolio has been conducted. Outliers for the net wealth variable are removed, including households with net debt exceeding $100,000 and the 60 top-coded observations with net worth in excess of $4 million. This leaves a sample of 3168 observations on married couples available for the estimation. (Table 2 ). While it is common to take the log of wealth or income variables for such estimations, the presence of legitimate negative values precludes this.
The estimated number of supported child-years is included among the explanatory variables along with the wife and husband's ages, education levels and other selected variables likely to impact upon wealth accumulation. Labour force history variables are available for years spent in employment, however, these were not included in the initial model (model 2.1) as the presence of children may impact upon labour force participation. However, a second model (2.2) is estimated in which the years in which the husband had been in employment is added, on the basis that it is the mother's labour force participation that is most affected by child-rearing.
To analyse the changes in wealth between 2002 and 2006 the sample is restricted to married couples who appear in all five 5 waves of the survey from 2002 to 2006. Again it seems very difficult to identify exactly who is financially responsible for which children living in the household. To facilitate this, the sample is further restricted by the derived household type variable to include only households without any 'other' resident people apart from the couple or their own children. A sample of 2,414 women is identified who are married to and current living with the same partner in each of the five waves. After excluding households with 'others' and outliers a sample of 2,155 couples with data matched from the two partners' person files and the corresponding household files for each year. The outliers removed were 2 observations for which net wealth decreased by more than $3 million and 25 observations for which net wealth increased by more than $5 million.
To facilitate comparisons of 'like' couples, linear regression models of the increase in net wealth between 2002 and 2006 are estimated. This is based on the imputed household wealth variable discussed above for 2002 and the corresponding 2006 (Wave 6) variable. It is now possible to ascertain, in each year, how many children are present and the age of those children. To test the effect of a child on wealth accumulation, the total number of child-years is included (model 4.1). For example, for a family living with two children in all five years, this measure would have a value of 10. To allow for different costs required by the age of the children, this is also decomposed to separate tallies of children aged 0-4 years, 5-9 years, 10-14 years and 15 and over (model 4.2) . Finally, to test for the presence of economies of scale in child rearing, child-years are measured separately according to whether there are one, two, three of four or more children present in each years (model 4.3). Take a family with three children in a particular year of the survey. This would contribute one year for each of the 'first-child', 'second-child' and 'thirdchild' tallies. In contrast if a family had only one child in each of three years, this would add 3 years to the 'first-child' tally. 2002) is included among the control variables, along with employment history to capture initial conditions. However, labour force status and income between 2002 and 2006 is not included. Thus the coefficient on the child-year variables include the full impact of the children on earnings and labour force participation, and of any tax offsets or transfers received due to the presence of children. Table 1 reports the results for the estimates of net initial wealth in 2002. The average net wealth for the sample was $478.000, and the models explain just over one-fifth of the variation between households, which seems quite reasonable given the nature of the explanatory variable. Many of the control variables are significant and have the expected sign. Wealth increases with age but at a declining rate; having been in a previous marriage reduces net wealth by an estimated $57,000 in the case of the wife and $30,000 in the case of the husband; wealth increases strongly with educational qualifications (especially the husband's); there is a large penalty if the wife is from a non-English speaking background and particularly if her English proficiency is poor (the effect of this is not significant for men), and either partner having a work-limiting disability also reduces wealth. The main effect of interest, however, is the effect of child-years. The coefficient is highly significant and implies a decline in net wealth of $1,300 for each year in which a child lives with their parents (model 2.1). The estimated annual 'cost' of a child is even lower at $1,150 if we take into account the years in which the husband has been in work (model 2.2). Note the former estimate encompass any effect the child has on labour force participation (and earnings) for both the mother and the father; while the second incorporates any effect of having children on mothers' LF participation. However, they do not allow for the effect that having children or planning to have children may have had on the level of education attained by the parent.
Initial net wealth (in

Results
As discussed, the measure of the number of years parents have had children living with them in the estimates of net wealth in 2002 represents only a rough approximation. In estimating the change in wealth between 2002 and 2006, the number of years in which children are in residence in the household can be determined quite precisely. Table 3 shows the distribution of households according to the number of children present in each year. Table 4 reports the results of the linear regression of the change in wealth. The predictive power is markedly lower than in the case of the cross-sectional estimates, but there is little new to note regarding the results for the other control variables. Initial net wealth has a very small negative effect, suggesting wealthier people drew down on their savings over this period. A major source of increased net wealth was home ownership, reflecting strong appreciation in the housing market over this time. For those who owned their own home (either outright or were paying off a mortgage), this contributed around $123,000 in net wealth over this time. The wife's level of English proficiency was insignificant in all models and therefore dropped.
Turning to the effect of children there are in fact few significant results. In model 4.1 the variable is the total number of child-years for the household over the 5 years. This is estimated to have a positive effect on net wealth accumulation. The coefficient implies the presence of a child in any one year was associated with an increase in net wealth of around $1,000. For children aged 0-4 or 10-14 (model 4.2) the estimate is very small and insignificantly different from zero. For children aged 5-9 and 15 and over, the estimates are close to attaining significance at the 10 per cent level, but again they imply positive effects of around $2,000 per annum. No clear evidence of economy of scale effects can be found in the results of the final model (4.3), but again the results are inconsistent with children having a negative effect on wealth accumulation. The models reported in Table 4 were also estimated separately for high wealth and low wealth families, simply by splitting the sample in two according to wealth in 2002. This does not substantially change the findings. If anything, it suggests that children offer a benefit for both 'poor' and 'wealthy' families, but more of a benefit for wealthier families. It could also be argued that the inclusion of persons over 65 may bias downwards the estimate of the cost of children, notwithstanding the controls for age and age-squared. This is because retired people are less likely to have resident children but more likely to be living off savings and hence running down their net wealth. If the sample is restricted to couples in which the husband is 65, the estimated effect of each child year in model 4.1 is slightly lower (coefficient of 2.91), but no longer significant. The other models continue to show no evidence of children reducing net wealth.
Conclusions
The preceding discussion questions the basis for measuring the 'cost' of children to their parents. The approach to measurement depends largely on the concept of cost that is adopted, and from utility theory there seems little justification for considering expenditure on children to be a measure of their cost, any more than going to a restaurant can be considered a cost to the patrons. Critical to these questions is whether net utility is increased or decreased by the presence of children. An alternative measure of the cost of children is proposed, based on wealth accumulation. An underlying model based on utility theory is offered, but the intuition is simple: if children represent a net cost then those with children should end up less wealthy than those without children, all other things being equal.
Estimates based on the expenditure survey approach tend to result in high estimates of the cost of children. Recent estimates for Australia in 2007 put the cost of raising two children to the age of 21 at around $537,000 (Percival and Harding, 2007) . This equates to around $12,800 per year per child. The estimate does not include the cost of foregone earnings due to lower labour force participation, which is most relevant to mothers' potential earnings. Breusch and Gray (2004) suggest a further 31 per cent of a women's lifetime income, or $247,000, could be added to account for mothers' foregone earnings for one child and an additional $103,000 for a second child. Summing the Percival and Harding and the Breusch and Gray estimates suggests a cost for each of the two children of around $21,000 per annum.
In stark contrast the net wealth approach here finds that, for a married couple, each year in which they have one of their children resident results in a lower wealth accumulation of at most $1,300. Estimates based on changes in net wealth between 2002 and 2006 show no evidence of any negative effect on wealth accumulation, and suggest that children may even provide a net financial benefit. The difference between these estimates and those based on expenditure methods is all the remarkable when it is remembered that the estimates in this paper do account for the impact of children on labour force participation and earnings and for child-care costs, as these must equally contribute to lower savings. Unlike other methods, it also incorporates the positive effects of tax concessions and welfare transfers made to families with children.
How are the findings obtained from this 'net wealth accumulation' approach to be reconciled with those from the expenditure approach? Since income is either spent or saved, surely increased expenditure associated with children must also equate to lower savings. I suspect the answer lies in the legitimacy of the 'comparison' families under the expenditure survey approach. Consider, for illustrative purposes, a wealthy, high income couple who have a child for the first time, and their lifestyle changes from one of many nights out at restaurants and theatres and regular overseas holidays, to one of many nights at home and visits to the park during the day. The drop in their expenditure on luxuries and recreation might leave them with a high proportion of their expenditure on food and other 'necessities', and perhaps even an increase their savings. Under the expenditure approach they will then be compared to couples without children who have a similarly high proportion of expenditure on food and necessities -namely low income couples. It is not surprising that their expenditure should be significantly higher than the 'poor' couple to which they are compared. Recall that the comparisons are based on proportions of expenditure, and not income or wealth. Whether our couple with the newborn child are really worse off than before simply depends upon whether their utility is now greater or lower than before their child was born.
Viewed another way, children may be seen as complementary to activities that are not income intensive. Under the expenditure approach, this bias of comparison may also explain why the estimated costs of children are higher for high income families. Under the approach taken in this paper, one might expect the cost of children to be lower for high income families, and there is weak evidence of this in the estimates.
The interpretation of a cost that one adopts depends critically on what the estimate is to be used for. The approach taken here is clearly not applicable for the setting of maintenance payments in the case of separated parents. The study has also concentrated on married couples, and continuously married couples in assessing wealth changes between 2002 and 2006. Costs associated with children may be very different for lone parents and those who suffer a marriage breakdown. There may also be an inherent bias in choosing a sample of continuously married couples if financial difficulties (and the cost of children) contribute to marriage dissolution.
However, the results do challenge the common perception that children are a large financial burden. The evidence presented here suggests that under Australia's existing social security arrangements, couples who have children will find themselves no worse off financially than those who do not, although they may allocate their expenditure very differently. From a social policy perspective, there would seem little justification for reforms to the tax and benefit system that favour families with children at the expense of childless couples or singles.
